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Abstract

The objective of this work was to investigate the optimum processing condition for solid tablet with unacceptable
three major components, such as oyster hydrolysate, injin and omija extract powders. The oyster hydrolysate was
obtained by enzymatic hydrolysis of oyster using protamex and neutrase, while injin and omija were extracted with
water at 100°C for 5 hours and powdered after freeze drying. Wheat flour was used as a basic material of the tablet
formation. Optimum drying condition for the tablet formation was determined by RSM with manufacturing process
and functionality. Both antiradical activity, which has existed during the manufacturing process, and moisture content
showed non-linear canonical forms indicating a high interaction among processing factors. The optimum drying con-
dition was determined to be 44.8 hours at 53.8°C to obtain 9.9% of optimum moisture content and 93.5% of anti-

radical activity.
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=2 73 TFMA AuiE 24 FZ(Crassostrea gigas,
717 46123 cm, 2% 99432 9F AF ATRE FEHo
2 AFT AL YT JEHE 307 ol &uk F 25°C
o A7}ste o] &3ttt

AR emzt= TF A AFANA FUBHA o831
o, ghoA A es AFTAA ek Az Wil o)
AR AS /AE=1:99 HEE E& 718, 2]
Aol A4 2uAE =149 HE&E BS HUlete 247
100°ColA 5A17F B2t 7HE 33t 71E FEES 9HA
(Whatman No.1, Maidstone, England) 2 &}3}3t] H-H&
< AAS F, 20°Col| BASFAA, & Az A FHA=RY]
(FD5508, Iishin Lab Co., Yangju, Korea)E ©| &3l 542
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2 IR A T2 3| AL, Seoul, Korea)S ©]-&-3F5A T
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AZe] 7k E Hal o8-8 RAE Bacillus spollA
23t Protamex(Novonordisk Bioindystrials, Inc., Copenhagen,
Denmark)®} Bacillus amyloliiensquefacien®|~] -2 3+ Neutrase
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7022 ZZA3 shaking incubator(Orbital shaker, Forma
Scientific, Marietta, OH, USA)°IA 1417+ &<t 1S 7}
BT Flolo A 840 BEASE Sl I/l
1087 M3 & s, 2087 442 2(1,000xg,
Mega 17R, Hanil Science Industrial Co., Ltd, Inchun, Korea)
F 2 4EHE 9335I oA S NeutraseE ©]-8-3h]
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At 84 B84 € §92 Y F o 208 §¢
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Co., LTD, Tokyo, Japan)S ©]-8-3}4] lightness(L), redness(a),
yellowness(b)S Ztz} 53] wbE A3 & HAFe o) &

Table 1. Mixture ratio of solid tablet

(A) (B) © D)
Opyster hydrolysate (g) 2.34 2.74 3.13 3.52
Omija extract powder (g)  1.00 0.75 0.50 0.25
Injin extract powder (g) 1.00 0.75 0.50 0.25
Wheat flour (g) 3.00 3.50 4.00 4.50
A, B, C and D are different tablet samples.
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ol A ank FE3GT o] F 3087 AAEE(1,560%g,
Mega 17R, Hanil Science Industrial Co., Ltd, Inchun, Korea)
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Radical &7 2732 Blois(1958)2] DPPH(1,1-dyphenyl-
2-picryl-hydrazyl) & ©]-8-3}31th. DPPH(Sigma, Steinheim,
Germany)9} ethanol(99.5%, Daejung Chemicals & Materials
Co., Siheung, Korea)s &35} 0.5 mM DPPH §%< A
Z3}% ). Ethanol 500 pL, A& 500 pL, 0.5 mM DPPH
£ 250 uLE EFT F 5°CollA 30 T oFE X
B33t o] A& UV-visible spectrophotometer(UV-1201,
Shimadzu Corporation, Tokyo, Japan)E ©]-8-3t 517 nm
A EF=Z =43t} Free radical 275& YEM=
antiradical activity'= Burda & Oleszk(2001)¢] ¥8< o] &3}
of ol ¢} 7o) AXEITh 3, AAHE antiradical activity
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IPE FFOE o] AL

Antiradical activity(%)

(1 — Abs of sample/ Abs of reference)
= - x 100
(solid content)
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Antiradical activity®] IC502 = &4 7HE3IE 100
mg/mL, 292 FE5E 40 mgmL, 7 FEE 1.5 mgmL
2 A B2 R antiradical activity’} SAsh= ALE
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fr 2zl & 43 28-S Az afvt lew,
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3y 3] Ax § FFE9| antiradical activityx= Table
39 Yepigied, 917 & AXE, 2 FF AXE
9] gt&Fo] E&4E antiradical activity’} 2 RS ¢ F
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Table 2. Physical properties of the enzyme hydrolysate from oyster, and water extracts from omija and injin.

. 1C50" Color
Brix (%) pH (mg/ml) L a b
Oyster hydrolysate 11.8 6.4 10.0 -5.7 0.6 2.7
Omija extract 13.8 2.8 4.0 -1.8 6.6 133
Injin extract 5.0 5.0 1.5 253 21.1 54.4

50% activity of antiradical activity
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Fig. 1. Formation of the solid tablet using hydrolysate from oyster, injin extract powder, omija extract powder.

Table 3. Forming property and antiradical activity of the tablets.

(A) (B) © D)
Forming property* + +++ ++ +
Antiradical activity (%)  42.56 36.65 32.60 20.64

* +: not good ++: good +++: very good

°] 10.0 mgmLE Q7|4 FEE4.0 mgmL)F <17
=(1.5 mgmlL) Bt} & ¢ Yehlo b F 24
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Table 4. Experimental mixture design for the formulation of solid tablet.

Run Factor 1 Factpr 2 . Response 1 . R'esponse.: 2
Temperature (°C) Drying time (hr) Moisture content (%) Antiradical activity (%)
Before drying - - 29.30 131.85
1 50.00 36.00 10.75 81.21
2 60.00 48.00 9.24 7143
3 60.00 24.00 11.34 71.98
4 50.00 52.97 10.37 80.47
5 50.00 36.00 10.98 81.85
6 40.00 48.00 12.27 72.28
7 64.14 36.00 9.51 71.69
8 35.86 36.00 13.99 72.50
9 50.00 36.00 11.40 76.69
10 50.00 36.00 10.71 80.14
11 50.00 19.03 13.23 81.81
12 40.00 24.00 14.44 80.36
13 50.00 36.00 10.94 82.94

Table 5. Analysis of selected models and regressions at polynomial equations for the responses.

Response Model Prob>F Equation in terms of pseudo component
Y, Moisture content ~ Quadratic ~ 0.0007  Y,=36.25-0.57X,-0.31084X,+ 1.46*10"X X, +4.09¥10°X >+ 3.01*10°X 2
Y,  Antiradical activity = Quadratic  0.0060  Y,=-6.21+4.19X,-0.71X,+0.02X,X,-0.05X,*~2.53*%10°X,?

X,: Drying temperature (°C), X,: Drying time (hr)

o] gAY, dej o3 WAdo] BAEte Eefjo] 7%
< WA R 2T AAZ Azhdh e Az
7} o| antiradical activity®] ¥3}ol] SEA FIFL
A gotr7] sty Ax 22 2 Az A F
% antiradical activityZ+®] #AE modeldtE &

AZx 2E, 4= A7 F 71 27E 89 ¥HF X,
X2 ¥ 7z &) %7t 2219 FEFFH} antiradical

3t A= Table 59 2o} EF, Table 58] 4] & 0|83}
o 89l ¥g v AAE =23l 3= Fig 2
o} 7o,

7t 81 W] wht i kel A 3et model non-
linear®d Q] quadratic®d 2.2 A& = A t}. Model2] probability
FFAA 000075 Yeblo] 9% FEAA o)A
IS FAsAT A% AT Az LEo) BE
g AHE Lee & Yoon(2003)9] 7H&e] Az
£4 549 A7IME 2 5 ok 229 A9E 2
12 Az LT S8 B W] BPHom Ag
3] YEFE non-linear 9] modeld S <1 = Ayt
(Lee & Yoon, 2003).

1Y #o Axo] wE FE FFS 9.24~1444%2]

A= Yebgon, dAE Az AlZte] A, X 257}
E2TE TR T PR A& T F I

Antiradical activity®] %3 model= non-linear¥ <!
quadratic F 2.2 A F U T}E Model®] probability:= 0.0060
2 9% FFAA ez FHPTE AT &
&-3F3} antiradical activity®] canonical model pseudo
componentol] &J3] AHE F2 o2 FH A THTable 5).

ZAZo) w}E antiradical activity:= A% A3} vl A
ABAE 7BF 71.43~8294%] MR A A= HHA
AZx T % activity7} DAEHIJ oY, 7AZF HET activity
7t ZAaEE AL #9189 9, antiradical activitys A%
AR 36A17E AZR L= 50°CAAM 82.94%2) HI e
UERI AT Li et al.(2007)2] 97 2342 EWH AR &%
7} £oF& 4= flavonoids$}t polyphenol®] $haFo| Wolx|w,
AA ks FEE oAl AL I & AT W
ZA Az 259 Ax A7) YA FE o) mold 7
T Ax7F A st AR Fitsl EFo| migof
antiradical activity”} 2o} = 202 MztE b v ¥
g Az Y HAFFE 2] A8, $EEHH antiradical
activityS FA19 &3t XA 572 st
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Fig. 2. Changes of moisture content and antiradical activity
with varying drying temperature and time.
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Fig. 3. Contour plot of desirability for the optimum result.

Table 6. Optimum constraint values and predicted score of
responses.

Numerical optimization

Constraints name Goal salfion
Drying temperature is in range 52.3°C
Drying time is in range 41.5 hr
Moisture content minimize 10.24 %
Antiradical activity maximize 79.53 %

ol ¥ 4 JUt}. o] 2z 7+ a0 vk thd B
< o] g3l a2z FHE= BHE veie, 2 F
A3 Hxo] HEZ desirabilityS AFE-3F3A T Desirability
7F 19 7HERE B a1 At she vkgol F
A3t Al BF e vlo] Z Eiste Aoz Y
(Corzo & Gomez, 2004) & X HL & ol FHE3sH
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